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DETAILED ACTION 



Information Disclosure Statement 

1 . An initialed and dated copy of Applicant's IDS form 1449, Paper No. 20030804, 
Is attached to the instant Office action. 



Specification 

2. The following guidelines illustrate the preferred layout for the specification of a 
utility application. These guidelines are suggested for the applicant's use. 

Arreuigement of the Specification 

As provided in 37 CFR 1 .77(b), the specification of a utility application should 
include the following sections in order. Each of the lettered items should appear in 
upper case, without underlining or bold type, as a section heading. If no text follows the 
section heading, the phrase "Not Applicable" should follow the section heading: 

(a) TITLE OF THE INVENTION. 

(b) CROSS-REFERENCE TO RELATED APPLICATIONS. 

(c) STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT. 

(d) THE NAMES OF THE PARTIES TO A JOINT RESEARCH AGREEMENT. 

(e) INCORPORATION-BY-REFERENCE OF MATERIAL SUBMITTED ON A 

COMPACT DISC. 

(f) BACKGROUND OF THE INVENTION. 

(1 ) Field of the Invention. 

(2) Description of Related Art including information disclosed under 37 

CFR 1.97 and 1.98. 

(g) BRIEF SUMMARY OF THE INVENTION. 

(h) BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S). 

(i) DETAILED DESCRIPTION OF THE INVENTION. 

(j) CLAIM OR CLAIMS (commencing on a separate sheet). 

(k) ABSTRACT OF THE DISCLOSURE (commencing on a separate sheet). 

(I) SEQUENCE LISTING (See MPEP § 2424 and 37 CFR 1.821-1.825. A 
"Sequence Listing" is required on paper if the application discloses a 
nucleotide or amino acid sequence as defined in 37 CFR 1 .821(a) and If 
the required "Sequence Listing" is not submitted as an electronic 
document on compact disc). . 
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Claim Objections 

3. Claim 2 objected to because of the following informality: The singular verb "is" 
has to be replaced with a plural verb "are." 

Appropriate correction is required. 

Ciaim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, nnachine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

5. Claims 31 and 32 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter as follows. The claims encompass 
an article which has instructions that can be executed by a computing platfomn, 
embodying functional descriptive material. However, the specification does not have an 
explicit and deliberate definition regarding the medium. For that reason, the article 
would reasonably be interpreted by one of ordinary skill in the art as descriptive 
material, per se. 

Ciaim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 



Application/Control Number: 10/633,815 
Art Unit: 2112 



Page 4 



(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-4. 5-6, 9-10.16. 21-22. 25-27, and 30-32 are rejected under 35 
U.S.C. 102(b) as being anticipated by IVIacAulay (WO 97/43732). 

8. Regarding claims 1-4, 5-6, 9-10, 16, 25-27, and 30, claims 1 and 25 encompass 
a system and a method for identifying anomalous targets containing one or more image 
subsystems to generate track files from an image comprising targets, an image 
processing subsystem to extract features from the track files, and a discrimination 
subsystem to generate a probabilistic belief function from the extracted features for 
generating an output indicating that at least some of the targets are anomalous 
respectively. Claims 2 and 26 specify that the target can be a tissue sample and a cell. 
Claims 3 and 4 encompass that the imaging subsystem recited in claim 1 can generate 
track files from optical data such as photographs or scanned images of tissue samples 
including cells collected by a microscope or a microscopic-imaging camera. Claim 5 
specifies that the imaging subsystem generates the track files from the optical data 
have array elements, which each of them is at least two dimension and has a velocity 
and a rotational component, which.represent respectively movement and rotational 
movement of a target. Claim 6 specifies that the imaging subsystem recited in claim 1 
can generate track files from optical data that have array of elements, which include 
three dimensional imaging components. Claims 9-10 and 27 specify that the image 
processing subsystem or the method for identifying anomalous targets identifies the 
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targets within the image using the track files and generates a the feature sets, which 
indicates one of motion, rotation, target size, target shape, target outline, ratio of target 
size to other targets, and ratio of size of predetermined elements. Claim 16 
encompasses a discrimination subsystem that generates the belief function from at 
least one of the selected feature set of the identified targets. Claim 20 specifies that the 
discrimination subsystem provides revised feature sets to instruct the image processing 
subsystem to repeat extracting features for the revised feature sets based on belief 
functions results. Claim 30 specifies that the method in claim 27 can have a process of 
generating the belief function for at least one of a selected feature set of the identified 
targets. 

MacAulay discloses the same function of the imaging subsystems using a CCD 
camera (Fig 1-14 Digital High Resolution CCD Camera; page 5, lines 15-18), which 
captures the images of cell sample which (page 5, lines 15-16) can be considered 
equivalent to generating track files, and an image processing subsystem as a digital 
image processing unit (Fig 1-32; page 5, lines 21-28). Moreover, MacAulay discloses 
that the target of the system can be a tissue (page 1 , lines 1 6-1 7) and a cell (abstract). 
A process whether the frequency of MAC-positive cells exceeds a predetermined 
threshold can be interpreted as a belief function (Fig 10-340; page 13, lines 1-9). The 
sample of cells imaged with a digital microscope having pixels is disclosed (Abstract). A 
radial vector containing the velocity and the angle to know the rotational movement and 
an equation to calculate the elongation, which has a radial vector, to track files from 
optical data of the image of the target is disclosed (page 18, lines 20-28). Array 
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elements as pixels (abstract) are disclosed and imply that each array contains a three 
dimension by moving the microscope in the stage z-direction in multiple focal planes 
around the approximate frame focus (page 3, lines 11-13). An image processing 
subsystem that identifies the target image files (page 5, lines 24-25) and generates 
feature sets such as mean radius, run length texture feature, morphological area, inertia 
shape, sphericity, compactness, x-centroid, and y-centroid for identification of the target 
(pages 14-37), which can be used to calculate the feature sets recited in the claims, is 
disclosed. 

9. Regarding claims 21 and 22, claim 21 encompasses a cancerous-cell 
identification system containing an imaging subsystem to generate track files from one 
or more images of a tissue sample, an image processing subsystem to extract features 
of cells from the track file, and a discrimination subsystem to generate a probabilistic 
belief function from the extracted features for generating an output indicating that at 
least some of the cells within the one or more images are cancerous. Claim 22 specifies 
that the image processing subsystem recited in claim 21 extracts features from 
individual cells using the track file and generates feature sets, which indicate at least 
one of either cell motion, cell rotation, cell size, cell shape, cell outline, ratio of individual 
cell size to average cell size, and ratio of nucleus size to cytoplasm. 

MacAulay discloses the same function of the imaging subsystems using a CCD 
camera (Fig 1-14 Digital High Resolution CCD Camera; page 5, lines 15-18) and an 
image processing subsystem as a digital image processing unit (Fig 1-32; page 5, lines 
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21-28). Moreover, MacAulay discloses that the target of the system can be a 
cancerous-cell, a tissue (page 1, lines 14-17), and a cell (abstract), but not the 
discriminating system using a probabilistic belief function. A process whether the 
frequency of MAC-positive cells exceeds a predetermined threshold can be interpreted 
as a belief function (Fig 10-340; page 13, lines 1-9). An image processing subsystem 
generating feature sets, which can be applied to detect the cell as a target, such as 
mean radius, run length texture feature, morphological area, inertia shape, sphericity, 
compactness, x-centroid, and y-centroid for identification of the cell (pages 14-37) is 
disclosed. 

10. Regarding claims 31 and 32, claim 31 encompasses an article containing a 
storage medium having stored thereon instructions, when executed by a computing 
platfomfi, result in generation of track files from an image comprising targets, extraction 
of features from the track file, and generation of a probabilistic belief function from the 
extracted features for generating an output indicating that at least some of the targets 
are anomalous. Claim 32 specifies that instructions of the article can generate the 
feature sets to indicate at least one of target motion, target rotation, target size, target 
shape, target outline, ratio of target size to other targets, and ratio of size of 
predetermined elements and use of the track file to identify targets within the image 
having features associated with the feature sets. 

MacAulay discloses the computing platform as a computer connected with the 
image processing unit by a computer bus (Fig. 1-30; abstract). MacAulay discloses a 
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CCD camera (Fig 1-14 Digital High Resolution CCD Camera; page 5, lines 15-18), 
which generates track files, and a digital image processing unit (Fig 1-32; page 5, lines 
21-28) that extracts of features from the track files. Moreover, MacAulay discloses 
generating feature sets such as mean radius, run length texture feature, morphological 
area, inertia shape, sphericity, compactness, x-centroid, and y-centroid for identification 
of the target (pages 14-37), which can be used to calculate the feature sets recited in 
the claim 32. A process whether the frequency of MAC-positive cells exceeds a 
predetermined threshold can be interpreted as a belief function (Fig 10-340; page 13, 
lines 1-9). 



Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sk\\\ in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 1,9, 16-18, 20-22, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over MacAulay Calum et al. (WO 97/43732) in view of Reiser et al. (U.S. 
6.125,339). 

13. Regarding claims 17-18 and 20, claims 17-18 and 20 specify that the belief 
functions are initial belief functions generated from known anomalous targets as part of 
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a supen/ised training process, and the discrimination subsystem updates tlie initial 
belief functions as part of an unsupervised training process based on measurable 
characteristics of the targets identified by the image processing subsystem. Claim 20 
specifies that the discrimination subsystem provides revised feature sets to instruct the 
image processing subsystem to repeat extracting features for the revised feature sets 
based on belief functions results. 

As discussed before, MacAulay discloses all the features of claims 1 , 9, 16, and 
21-22. However, MacAulay does not disclose any features in claims 17-18, 20, and 24, 
but Reiser discloses the supervised training process (col. 2, lines 44-46), the 
unsupervised training process (col. 2, lines 46-49), and the feature of repeating the 
extracting for the revised feature sets based on belief functions results (Fig. 2; col. 4, 
lines 32-35). 

MacAulay and Reiser are analogous because they are from the same field of 
endeavor of method of detection the anomalous of a target. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use Reiser's method in MacAulay's system for 
automatically detecting malignancy-associated changes. The motivation would have 
been to provide determination of an erroneous information sources, inappropriate 
information combinations, and optimal information granularities with enhanced system 
performance as suggested by Reiser (col. 2, lines 6-10). Therefore, it would have been 
obvious to combine MacAulay and Reiser to obtain the invention of claims 17-18, 20, 
and 24. 
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14. Claims 1 and 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
MacAulay Calum et al. (WO 97/43732) in view of Reiser et al. (U.S. 6,125,339), and 
further in view of Maurer et al. (2001/003375). 

15. Regarding claim 7, the imaging subsystem recited in claim 1 generates a plurality 
of two-dimensional (2D) images of the sample targets at various depths to generate 
three-dimensional (3D) imaging components of the track file for the image. 

As discussed before, MacAulay and Rieser disclose all the features of claims 1 . 
Riser does not disclose any features in claim 7, but MacAulay discloses the various 
depth of changes calculated to detect the anomalous of the cells (claim 10). However, 
MacAulay does not disclose the feature of generating three-dimension images from two- 
dimension images, but Maurer does teach this in the drawings (Fig. 17). 

MacAulay, Reiser, and Maurer are analogous because they are from the same 
field of endeavor of method of image tracking. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use Reiser's method and Maurer method in MacAula/s 
system for automatically detecting malignancy-associated changes. The motivation 
would have been to provide a vision based motion capture system that can be 
implemented more convenient and efficient as suggested by Maurer (page 1 , paragraph 
[0003]). Therefore, it would have been obvious to combine MacAulay, Reiser and 
Maurer to obtain the invention of claim 7. 
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16. Claims 1,8-9,15. and 16-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over MacAulay Calum et al. (WO 97/43732) in view of Reiser et al. (U.S. 
6,125,339). and furtlier in view of Roth (2003/0041053). 

17. Regarding claims 8, 15, and 19, the imaging subsystem recited in claim 1 
generates the track file from images retrieved from a remotely located database of 
images of tissue samples over a network. The features sets in claims 1 , 9 and 16-18 are 
stored remotely and are accessed over a network. The initial belief functions and 
associated feature sets in claim 18 are stored in a remotely located belief function 
database for use by other systems. 

As discussed before. MacAulay and Rieser disclose all the features of claims 1 , 
9, and 16-18. However, MacAulay and Riser do not disclose any features of using the 
remotely located database over a network. However, Roth discloses using a remotely 
located database by disclosing a publicly accessible, remotely located biological 
database (Fig 6; page 7, paragraph [0087]) over a network (page 8, paragraph [0090]). 

MacAulay, Reiser, and Roth are analogous because they are from the same field 
of endeavor of method of data manipulation. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use Reiser's method and Roth's method in MacAulay's 
system for automatically detecting malignancy-associated changes. The motivation 
would have been to improve design and method of searching and retrieving infomnation 
of a multitude of relational databases (page 2, paragraph [0019]). Therefore, it would 
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have been obvious to combine MacAulay, Reiser and Roth to obtain the invention of 
claims 8, 15, and 19. 

18. Claims 1,9-11. and 21-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over MacAulay Calum et al. (WO 97/43732) in view of Reiser et al. (U.S. 
6,125,339), and further in view of Wang (2001/0051004). 

19. Regarding claims 11, and 23, the image processing subsystem recited in claims 
1 , 9-10, and 21-22 generates a descriptor associated with each feature set of each 
identified target or cell to indicate when and identified target or cell at least meets a 
criteria for the associated feature set. 

As discussed before, MacAulay and Rieser disclose all the features of claims 1 , 
9-10, and 21-22. However, MacAulay and Riser do not disclose image processing 
subsystem can generate a descriptor. However, Wang discloses an Image descriptor 
(page 1, paragraph [0008]). 

MacAulay, Reiser, and Wang are analogous because they are from the same 
field of endeavor of method of data manipulation. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use Reiser's method and Wang's method in MacAulay's 
system for automatically detecting malignancy-associated changes. The motivation 
would have been to provide an optimal accurate image comparison technique, which 
can generate and utilize image data as suggested by Wang (page 1 , paragraphs [0006]- 
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[0007]). Therefore, it would have been obvious to combine MacAulay, Reiser and Wang 
to obtain the invention of claims 1 1 and 23. 

20. Claims 1,9, 10-14, and 25-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over MacAulay Calum et al. (WO 97/43732) in view of Reiser et al. (U.S. 
6,125.339), and further in view of Wang (2001/0051004) and Lee (2003/0072470). 

21 . Regarding claims 12-14, and 28-29, claims 12 and 28 encompass the image 
processing subsystem and method respectively including a morphological filter perform 
morphological filtering on the identified targets and filtering to exaggerate features for 
identified targets meeting a criteria for a feature set. Claims 13 and 29 specify that the 
image processing subsystem and a method respectively that has the morphological 
filter attenuates the normal-sized nuclei and darkens nuclei of target cells having larger 
than normal-sized nuclei. Claim 14 specify the image processing subsystem generates 
a morphed image file with the exaggerated features for displaying a morphed image to 
an operator to help the operator identify anomalous targets. 

As discussed before, MacAulay, Rieser, and Wang disclose all the features of 
claims 1,9-11, and 25-27. However, MacAulay, Riser, and Wang do not disclose the 
feature of morphological filter. However, Lee discloses a morphological filter, which 
exaggerates the features of identified target by the terms of erosion and dilation (Fig 4, 
page 4, paragraph [0047]) including attenuate and darkening the target (Fig 5A-5B; 
page 4, paragraph [0047]). Lee also discloses the features of displaying a morphed 
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image and a morphological operator that can identified the target (page 1 , paragraph 
[0008]). 

MacAulay, Reiser, Wang, Lee are analogous because they are from the same 
field of endeavor of method of data manipulation. 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to use Reiser's method Wang's method, and Lee's method 
in MacAulay's system for automatically detecting malignancy-associated changes. The 
motivation would have been to make it possible to detect spatial discontinuities and 
utilizing various data as suggested by Lee (page 1 , paragraph [0009]). Therefore, it 
would have been obvious to combine MacAulay, Reiser, Wang, and Lee to obtain the 
invention of claims 12-14, and 28-29. 

Conclusion 

22. No claims are allowed. 

23. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Wahnkyo Lee whose telephone number is (571) 
272-9554. The examiner can normally be reached on Monday - Friday (Alt.) 7:30 a.m. - 
5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey Stucker can be reached on (571 ) 272-091 1 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (tollTfree). If you would like assistance from a 
USPTO Customer Sen/ice Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 






John W. Lee 



